Factors affecting morphogenesis of rabbit gallbladder epithelial cells cultured in collagen gels.
Although peptide growth factors play an important role in the morphogenesis of gallbladder, little is known about how they effect the morphogenesis of gallbladder epithelial cells. Rabbit gallbladder epithelial cells (RGEC) were isolated and cultured in monolayer or collagen gels. Epidermal growth factor (EGF), hepatocyte growth factor (HGF), epimorphin, transforming growth factor-beta 1 (TGF-beta 1), and fibroblast-conditioned medium (FCM) were added to the cultured cells to clarify the effects of these peptides and FCM on morphogenesis of RGEC. RGEC suspended in collagen gels form spherical cysts with morphologic polarity. EGF, HGF, epimorphin, and FCM promoted cyst maturation by accelerating the proliferation and aggregation of clear, polarized vesicles. In contrast, TGF-beta 1 markedly inhibited DNA synthesis in both monolayer and collagen gel cultures and promoted formation of branching structures in collagen gels. Furthermore, in the presence of EGF, TGF-beta 1 induced a drastic change in morphogenesis, with the formation of branching networks that showed cell-cell contact only at sites where branches touched. RGEC-forming multicellular cysts did not express vimentin but expressed significant amounts of cytokeratin and regained junctional complexes. In contrast, TGF-beta 1-treated cells strongly expressed vimentin along with branching structures and showed decreases in cytokeratin expression and junctional complexes. Thus, TGF-beta 1 induces a mesenchyme-like cell shape accompanied by cytoskeletal molecular changes, with loss of both epithelial polarization and junctional complexes. These results suggest that the morphogenetic program of RGEC is likely to be determined by the interaction of these peptides and the timing of their presence.